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[0 0 6 3] 

ffx.tfJ:v^ 0 ^oiwiCft^tc^^tLTtL b r> m £L e £&<<^ ^ (1 l) 
KiS (10) Srft^L^ti, (12) <0<fc ? <h & 

o 

[0 0 6 4] 
[ft 9] 

< z ->-^tZ*.- -(12) 

gpifiKi3&t&L b r f m <7)f^$:ito S<bK, C<D< Z m >£ nlSO^SSIS 
*f£tcMLT 3 P*&Lfcft$*<Z>fci--6i:, < Z >(±5S (13) iLtgi? 

ti, nM^nn^mT-f&t, ^ (h) tcto-c-^-x.^n-sit^^tL.So 

. [0 0 6 5] 
[»10] 

( z ) m \%( z -) ^(13) 

(Z)-L,-^- _ (14) 

Sfefc, L e ^t«»tsn (=h) £#Ht£SS£, IB»«fc«t 

thaE#2 003-3058381 
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&<Vlkmt LT L o Zm^xm-ft, (15) <D£iiZL e ZW< Zttf-CZ 
ho SMC, ^ (15) -C5&£$*l£<Z>*±, S (16) £#< 

o 

[0 0 6 6] 
[il 1] 



I ■ — 



— (15) 



( Z ) = i2 ^ ~(16) 



l^-r^^ (17) <7>^^£?fj£1-£<hlhtU£\ ^ (18) ^£*L& 
=fc^K, ffi^^^m^fim, m' < Z m >. <Z m - ><7)Mfi< Z > 

[0 0 6 7] 

mi 2] 

K z «>-< z >l^< z > ~< 17 > 

Kz. ) - (z,)| s |<z m ) - <z)| + |<z m .) - <z)| ~(1 8) 

20 X ' 2CT ' 

--<z> 

10 x 1 

(D-fu^iT. (R. Ramakumar et al. J. Power S 
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ources 69 (1997) 7 5 ) IZ X «9 , TJ - VmteM (P t I R 
u=i : l) S^#-*yy^y *£#y- KffiM$; (Pt) S#*-*'>7*7 
y * £ffM L7> 0 MSJf * 1 0 0 iztt LxmmttX-T y - Kti 3 

0, *y- Kfi 1 5 t L7> 0 
[0 0 6 8] 

frfB7 9 n-t^n^v^Tf^Lfcry- Kfflfttis^^-^vr? ? *n/<-y 

;VtD*-^>^;^>K§i (Duponttt Naf io S E- 2 

0092) >3zm&zmm u «rsBtt«Efi«F* - r 9 * * *$Hft$* 

GPH - 1 2 0 (E-TEKttSS) <7)±^-y h * 5 5 0 ,« mS&fc U 
[0 0 6 9] 

;^n*-#>XH^|it (Du p o n tli Na f i o n?lt SE-2 

0092) ty^m^imz.. mmmmmw*-tfy7*7 v ? ^^m.^-^x 

PH- 0 9 0 (E-TEKttI) <D±.K^-X h £ 2 2 5 ju m^ffr Lfc$U S£« 
#y- Kj|*8W*^j£1-££fc£J: ij, * y- K*S*W^ 0 
[0 0 7 0] 

r y - Km«o r y - KJKftV t * v - Kmn<7> * y - KfcfcflK* <o m , 

1tl&tLX<Dlfim<D/*-7)U*Uti-tf>A)],*>&m (Duponttt Na 
f i o n 1 1 7) tSSgU ^*i<bK*;7 b7°l/y (1 2 5°C, 5#K, 5 0k 
g/cm2) fcfc J: »K 7/-KtS, tf* y - KW££» 

pt, mmmmantzo e*aMHt*<ar ; - vmrnm^mmmai o cm 2 
- vmmm<om^hii 105^ m-c, # y- km^^j?^^ 50^ m-c&o^ 

[0 0 7 1] 
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7t 0 tlU ^ ^y-;V7Kv#MiS 0. 0 1 cm/mi n, 

lOcm/min, ^ * 7 - ^TfaMztSfi 0 . 5 M, 1. OM, 1. 2 5 M, 
1. 5M, 1. 75IVL 2. OM, 2. 5 M<7)fEBTH.lJ;e£fif & o £ G 

(5t?iwi^c7)m»fL«i±#tt7!>^#f>n^ c <h zmmLfzwimm 1 o c m 2 c^mM. 

[0 0 7 2] 

[^2<7)^<7)f^] 

2 0 0<7)^£7Kl-H-e&oT\ (a) (im^±fiJ^fiM-r^^H4y)iLM2 0 
(b) (ifi^S^ ^/-«#m^m^fi2 0 0 £ (a) K&tt 
£/? 1 -/? l^Ofie-e^JBff LT^en^t'^TtUfMllI, (c) (iE^M^^/ 

-^m#mttfei§m^a2oo^ (a) n^tt^ / 8 2-^2#a-e^uBffLT^en^rfS] 

[0 0 7 3] 

m 6 1» 2 0 1 tmm m$m) .202 (^Ht^i) 

, 2 0 3timWmm, 2 0 4«||.IWP, 2 0 5«MWP, 20 

6 tmffimmvmmmft, 207 ^miitiit*^ 208a, 208b tmwu 

2 0 9 jft*£$caElfr. 2 1 0 ^SS^mfWi 208a, 2 0 8 b KiB L 

^ v^j: ^ irLS&^# 206 no izm ft 2 1 i tmm mm&mmm 

I^Ltv»4o ifc, ^m^fi2 0 8 a, 2 0 8 bii, mr^L^H5 8 Ktf 
L£f#^^ffi£*LTv^ 0 &jb\ 2 0 3 f±, 2m^mMmtL2 0 8 

a, 2 0 8 b £3cSt::v/rdi-r<i> £ -) hzm^tzm^hh (mT. «T<7>J: ? j&SEK 

[0 0 7 4] 

it^M^ * y -^»s^m^a 200m ^mw«^i&p 204 

jg«SBi|M£2 0 8 at 2 0 8 bC, XS^^^^i" 

tb8E# 2003-3058381 
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^sk^t, w^2 o 3 it, &mumtL2 o 8 a \zmn^m^vtz^ m 

*Mfi2 0 8 b «*q-£l*#&U £ £tt«MM£2 0 8 a i:Iot, B®- 

*®%£i-z>o mm.umz2 08at208bt i<z^mzm®;zm£L%tf 
bm®-ffi.mtitin 2 o 5 fr<b&mzix2> 0 cwi^c Mifd&2 o 3 £=fiu&i- 

^tCiotlftli, ^m^#fi2 0 8 aM2 0 8 b [zm^mz^ LT 
[0 0 7 5] 

-^H*fe<7)ff^^43v^T, ^ (2) (D^zm-^izmz+thZ^^z-f&tztblz 
-e&&fir£-^£^-Cfi, s#^§ < ^^ti^< Z m >i:< Z X^M^/J^ < 
[0 0 7 6] 

±IB2o<7)^ii<7)^JCioV^T(i > ^m^fi75 ? 2'fSO^i|^^L/c^N 3{SJ^ 

±.<D&mBmz$:mir2>5zmmw.i<zi5^T & [wi«^^an j;otm^« 

[0 0 7 7] 

(2) <D&ft*mtzi-£7% : fcmm<n-mzm7 -mi oc 
^-r'o ^tLf>oiiicf2 7 1 liiKt, 2 7 2 iimmu%-itL<vmmMmmzti-z> 

2 7 3RV2 7 4ltmffi<Dm%UifzlZm&n, 2 7 5 mt&£7ji LTV> 
4olH10C0(a)~(c) tcisv>Tf±, afeKJKM®H2o-fo60fe«SB^.fi:7&* 

mumi km l T^5i nam £ lim-f t#J * - t 1 * & „ 

[0 0 7 8] 

#«-Wf$^S£Koffi«l^§ <^^-6^tciJ^r4), * (1) JkXfR (2 
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tlJ-ef£&<. rtffiOKB£#L£^-efc, H5<7) (c) =fc ? KS£g&£E 

[0 0 7 9] 

[0 0 8 0] 

(Hifctt l ) 

«>*wKifc*fTfcofco 1- * * s-frfcmmm&<D*Bmukm* 3 mo 1 

/ 1 , «£K«iSJS 7 0 t\ mftffim* 0 . 0 2 c m/m i n , ^St*£ 2 0c 
m/mi ntU:„ ^*«l©I(6*ttfc*t5o 
[0 0 8 1] 

11 1 1 (i, is^M^ * / -;v^mrifei&m^e 1 0 0 omitmjE#i4o*s*£ 

^K#^#m^JS{i^ 9 5 m A/ cm2fJbt), »K^ffiP1ffl^^«|$^T* 
(± 7 7 mA/c m 2 i: I ^ 3 WJ$^/: 0 Lfz&^X, m^fcS^toKigyiJ 
£SM8Lfc»#K*±, Hf 7 7 mA/ c m 2 <7)Mti«^tl, 

mfenfaiztmw. ztitzo z\<Dztit, ffi&wi i o i tfw&<owmwffi& t stm 

[0 0 8 2] 

(HJ&0O2) 

nj&t&j i (omn^mz^xmm.m.s.m^m^Ltzm^m 1 2&c^-r 0 ^ 

Jg^flltij^ 9 0 m A / c m 2 l) . ^&#EmPffi!Ojg«S|UiLft 2 -COttlift 8 
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Lfcfcfc-Uli. UK 8 7 mA/ cm 2 (DMffiMW.&ffibtL^ &mirZ>}t&Ml<0 

W-e«i<Zi>-<Z 2 >=0t^^ (1) ^^i/:Ltv^^\ HJ&tfiJ 
1-Cii I <Z>-<Z m > I = 1 / S<Z>X~0kft-*m&LX^*^ o 1r%ib*> 

, mMM2xmmztifz : <M&mz, ^ (1) ^^-r^i^^i^ft^tLTv^o 

[0 0 8 3] 

am/m 1 ) 

&mumtL*2mmz-, i&mommmmzmmLx, mi 30 ( a ) - ( c 

[0 0 8 4] 

*&mm 1 -ck, Mimzm£-rz>tztb<D : Mm2 sot Lx^mm^^m 
^tz 0 mmm 1 «ie^ft<?)T> Jt^j ?u<n^m&m*ft^tzm$k 

> an iz^irmmmmffefim^titzo mi 4iz&bti&£o m&mi&n 
m^mmumiL 208a (Dmwnm wfimm^mm iooraA/cm2ti^ 

> : tiimmnm<nl&mW>miL2 0 8 btl±, |5)7 0mA/cm2^ o Lfc^ 
oT. Mf^t^(:I?iJt:l^L/cl^t:(±, 7 0mA/cm2(OMifLL 

[0 0 8 5] 

(Jt«U 2 ) 

feS»fi^2«x. ^*<7)»iMrLi^^^fflLT, HI 50 (a) - (c 

) c^t i ^ cili^ ^ y - iVMilitit^iiUjo n si: 
&^xm6 tm-mmuftizizm j£ mm m-r & 0 

[0 0 8 6] 
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K7F-fniiLm&.mmmbtitz 0 mi 6 i±r.^<Dmwu%.&zm^Mizm*\%® 

ffit LX 7 5 m A / c m 2 OMtt^ t >) gBf^^ilo /: ^ «t^-& 0 
[0 0 8 7] 

m.mi*. nm.f$m&Kxz> i><Dx$>& 0 mi e^h, ^(Dmrn^^m^fz 
nm^ftmLfzMftxmm^-^mti* < & o L/ctf}^^ «b *i& 

[0 0 8 8] 

(D^m^2 o%Mv^jiti^^f^L, femumtL* 2mmx.tzWMm^ ?y->i<m 
nmm^mmm^m^Lfz 0 

[0 0 8 9] 

mmm2 iz&it&m 1 2titmtx, m^mu^umx^mwnmm^m^ 

mm^m^m^m^ hfzibiz^cfzm^xh <o . mwM&frb&mmM^&izjit 
m^ti^^^^^y~)^mm^L<^^xo^m.mm^m^tztLxi,, 
&&mum±Li<zw4Szti2>* ? y-)i«Dmm&2 o%i^otLio^^t 
$>z> 0 iot, ^ (n zmm-f&mitzkiEfcLtzx ^ ttz, fammzm 
^z-fhtztbK^^ g-mmumz. iz x o x £ tt h : Mm%m <v m$h m 
, ^L<%z>xomm2tiz><<£x$>z> 0 

[0 0 9 0] 
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[0 0 9 1] 

t3oo £^-r«nu m i 9 (inagsM * y - ^■BMmm.^mmm 300^ 

tit*ot, (a) tt$t$BU (b) *i«»rIBI2U U2 0O ( a ) ~~ ( e ) fi 
[0 0 9 2] 

M&m* 9 /-;HIHIM^13 0 0 li> 11 8 * ±Jifrbm 1 OfiEEMR 

310, $1 ommum 320, n 2 *>ski&« 330. %i (ommmm 340. 
i3«s3 5 0 t*mmzixfzmmfozx7->i'Xttm<Dmi&3 6 0, 36 

ltt^, h 3 6 2-ei*#lttM$titi/^o 3 7 0-3 7 3 it 

±mm*$l'£7FLXl8t), ■Zrti^ti&m-f2>ij-#>tt3 11,35 n:SR$' 
*lTV>a 0 $?>^, 3 7 4(±^^r^LT^0> ^11^3 7 1 till^ 

3 7 2 ZmmmtX^Zo 
[0 0 9 3] 

HlOSEK«3 1 0(±. 2ooiE^^KO*-^>#3 1 1 Srlfe^bM^sK^- 
v#J3&3 1 2 tcj; ^mm-fh X 9 tc— Ml^titv^o a-#>#3 1 lOl. 

□ 314, 'Bfwmn3 1 5. i6'fb#mi&P3 1 6, mmmmns 1 7 <h« 

J&£*i, -eft-Fft/W 7*3 1 8 a~3 1 8 d^St$iiT^-5o 
[0 0 9 4] 

tihmmnm3 2 1 x o tztm htifzr s - vmmmz^tfT ; - k 

13 2 2RZfiJV- h*mmm*&txlJV- K«3 2 3 t, £ <b&CI*l 
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trv'j ^>=rAmmn^-)^U3 2 4 £: ^tx.tv^ 0 7y-Kl3 2 

2fiE14 I ii#k *v- K®3 2 3 tiEIffTii^SeM^nTv^o 
[0 0 9 5] 

v >j n > =f A WJ3h^ v - ^SB*t 3 2 4(4, dSC% £ fijgm^J£f£ OffilJ®^ £>$j 

&<9mSa5#£{^fev>T^j£$*iTv>S 0 y'j3>^fi!v-^3 2 4 
OJ?$(±, TJ- Vm.M3 2 211^*7- Km* 3 2 3<9J¥£ J: «9 & 0. 1mm 
f?v^<7)£ffiv\ S^KM3 2 1 * J: 9 KLfco 
[0 0 9 6] 

ttz, m\\LTtiffl-t& TS - h*W.M3 2 2W\±£tz\$j]V- Km® 3 2 3 PI 
±OFflPi(i|| 1 <DffiV&fo3 1 0O2oo*-?K/'M3 1 lOH^EIil^CCL 

[0 0 9 7] 

|2«S3 3 0li, A'^f-7MWt^ot> 2o<7)iE^-f^(7)^ 
-#>tf3 3 1 *«fe«ffcffl.tstf3r">#IIB3 3 2 Ci ^It-&i^ H— #|&M£ 

tirv^o 3 3 i ^>M«sy f ^tt±Ets$n*^i--&ie«si5#iai: 

laic-e^^o ttz^ ±mKi±wmmzfcj&znfzmimm(r>M2<Dm&3 3 3R 
vn r mtztewmmzfim$ftfzm&m(Dm3<Dm&3 3 4«$^tv^ 0 

[0 0 9 8] 

i2^t^l3 4 0t:(i, 2o<7)^mgp^i^tt^tLT0^ 0 ^20SBm 
3 4 1 «fc 9 KBtftfcJifcTy.- Ktt&W Ty- KS3 4 2^^ 

* v - Fmmrn *v-Ki3 4 3 t, $ <b iz z\ n h v > 3* 

A#J§i^v-;HfP^t3 4 4 t &<ix.T^£o 7 / - VM 3 4 2 t±g|*t>±ffij 

, #y- KM 3 4 3(±g|Ef»Tffl!^Efl|$nTv^ 0 . 
[0 0 9 9] 

v 3 > rr'A WJ3b$^ ~> - ^SRW 3 4 4 (4, atg& £ tz &mMM%-&<?>%Wi!f* hB 
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OJ££W\ 7 / - Ktl3 4 2 S^* V - K1I3 4 3 i HO. 1mm 

[0 10 0] 

itz^ ai^JLTg^iJi-^ 7/- K«^3 4 2 |B]±£ V- K1S3 4 3 |ej 

±^)f»il«t3 1 0O2oo*-*'>t3 1 1 OP^GDSggt^lWICUL 

[0 1 0 1 1 

m3<DWiffifc3 5 0(i. 2oOiEMt«0*-'f>#3 5 1 £^ltl^* OJ r 
vM3 5 2 KJ: f^l&lt-r^ctd fc— fcJ&mZtlX^&o JJ-#>U35 \<Dm 

[0102] 

W^>-7° (^EI^) ^^n£:«f2^M7°3 1 8 a^^Ltit«n 
3 1 4 tC#t*££*U H 1 WvlS&3 1 3 t|3«3 5 3 £aoT»#tBP3 
1 5^^/^ 7°3 1 8b ^^LT«^Hc#m^tL^> 0 -t&fr-i^ 7/- Km® 
3 2 2, 3 4 2t:iH-«$tL^ 0 (^EI^) ^<b£t£>*l£ 

MitMl$'U7°3 1 8 c £^LT^b#KttfSP3 1 6 KmSZti, %2<D : {fiL%b3 
3 4 <h^4 00^3 5 3 £SoT$Ht#J4#mP3 1 7^h^4y°3 1 8 d£^L 

xmmu^m&zti&o -f%t>*>, nv - vmm3 23, 34 3 ^mitm^m^ 

[0103] 

(mmm 3 ) 

&js*i3SH^3 70,37 3frbmj-nffigim^£ lom^&jmjjtmhnzo 

[0 10 4] 

u&m* 9 j - ^m^nrnttwrnm. 300 ^s^imfe^ 1 <nmM^t at? 
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^-v! 34/ 



3 m o 1 / 1 > 8£g&«iag 7 0 °C, 0 . 0 4c m/m i n , ^yjf L s 

£4 0 cm/m i n t Lfz Q Wik, zKDM^i^, HM#U 3 (DM&lkftt 

[0 10 5] 

0 2 1 I4_hj£ LfciSfta* * >/ -^»mttfe§im^® 3 0 0 om»fL «J£#14£ 

i»i±<7)iii^jii(i/jN^ < , 4 wvcwm 5 ^^^it^jMvrL^cF 

[0 10 6] 

[0 10 7] 

(Jt^J 4 ) 

M2 2<D (a) - (c) ii. fi^ 4ifitjiil^ ^ 7 - ;H|[f 

Mlim^tt^a^t n/cE^JMit£&«^$tL7^rL£&1S3 9 0- 3 9 2 
H-e&&o W3 9 1(i/^*°-7lt*^„ H2 2 Ki3V>TlH2 0 £ 

[0108]. 

solicit lt, mmnm^mu^ii^mm^ti^mwn^mm^m^mm'D 
nffimffLm^jt^Kmztkc&zttfftfr-otzo z\<d^u, m^fm^mM<D 



l±liE# 2 003-3058381 



Sfrm 2 0 0 3 -0 9 6 6 9 4 ^- v : 35/ 

[0 10 9] 

(Jtttfli 5 ) 

E)2 4X^0 2 5(i, JtWfl5 <h 4Mxf:EII^ ^ / - 

^«ME»-*fflll&m««ua*jLi ft£»iMitS&«M $ *ifcilEtt« 3 9 3-3 9 

U f^iilllill&tio Sfcl&«3 9 4 [±/^*-7at^^ 0 

[0 110] 

attt^Kt LT3fc?iJM£ffiv^OT% get Si£B&«3 9 3 -3 

9(7)MiS^|6](7)iI>i^^TJS< U -ent fcfe»3jB«ia5mffiO*l!¥Ril3 2 1, 3 
4 1 v'J 3'/^flHiOy-^9#3 2 4, 3 4 4^>*B4>ra^tIj£< L/Co 
[0 111] 

13 2 6 l±, i <?) J; 9 LfcEftfH^ 9 /-^Mi'MtSI^M Lt, 

[0 112] 

±i£L£ «t 9 ^^hmo?f^jc#^k^m^ * y-^Bfi-«?fei&«^e3 0 0 

[0 1 13] 

[i4<?)ii<7)§i] 

m 2 7 t±, 4 <Dnm<vfmj~%z>m&m* 9 y-^mnmm^mm 

14 0 0 £7Fl-ffliMEk EI 2 8 fiE&SM * /-;HH-lMlii4 0 0 <Dffi 

M4io, 4 3 0, 4 5 o*7F-?¥mmx*-$>t), m±mwmi>7FLr^&o 

[01 14] 

E«£M * y -Wt?t!lMM4 0 0 f±, EI 2 7 *p±1jfrbm 1 
4 10, fjl 1 <7>mW.Um 4 2 0, H 2 <7) : m&WL4 3 0, ^2 O^m^* 4 4 0, 
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*3©8IEJ»*4 5 0 fc* s ««$tL?t»Ji#«:^-r>l^^*t$!iOj?«4 6 0,4 6 

i -ett*. h 4 6 2 •e^&i)#ttT^fiS;^tLTv^ 0 470-473 (i 

^S»T-*^L-CV^ 0 ££>l^ 4 7 4{i^ia^^LT^«9, #JS»T4 7 

0 ^^«»t-4 7 2 *mmz-$x^2> 0 

[0 115] 

^ 1 <7)»fL^4 1 0 li, T ^ V ^#§"CfM £ fiX £ „ -eo^MH(il9^2 
0 / «m-eiIiM2mm<O^';^>4 1 1 &^4 1 2 ^l£&t £>nT^& 0 £ fc, TMC 
(ilH]^t;ffM^tL/zB3N-ffl<7)^l <7)«4 1 3«J&£*iTV^ 0 ^ 
£H&*£P4 1 4, W^mP4 1 5, m^m*tP4 1 6, ^«HiP4 1 7 
£^lfM£*U ^n-etL/^7°4 1 8 a~4 1 8 d^M^tLTV^ 0 
[0 116] 

4 1 IRZ/4 1 2fi, #^«^fi^^m^^^^ttif tztb\z^ 

^l^^';^>4 i is.d 2 ^ 1 2mm^mLxmi<D : m^U4 1 o^a^t'iu 

1 c: tr i <t -c, e*«u¥fi[isi±^*^wifi:y!i w^to t & * 0 

[0 117] 
[0 118] 

n i (D&mum 4 2 o a „ ±& l ^ it^M ^ ^ y - ^»i-m?fe#§m£im 300 
1 ommwm 3 2 0 tmmzmj&ztix^&o-?^ mm^mm^m-rh 0 

[0 119] 

$tLTi3l9. -E-OftMtC(iJ9£ 2 0 fx mTii 2 mrn^'J stff 4 3 1^154 3 2 

3 3jkirTm\z\twmmz&j&z*itzm&m<nn3<offis&4 3 4«£j&£*rrv> 
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o 

[0 12 0J 

*aBJM£OK«*5fefc:ft11U 75-o N sEK4 3 3, 4 3 4 K*3tt*»ilE#|nJ tm 
\£%&Wm&^%Z> X SKBfr&4 3 0<D±M • — ^0#J® • TMKBea$*iT 
#'j**>4 3 1M4 3 2^ffilJM^iiLTH2 Ov«^g4 3 0 

[0121] 

m 2 ommwm 44011, ±& l y * y - ^MiMt^t 300 
[0122] 

0 fx m-CiIil2 mm<7>#'J 4 5 1^4 5 2 rt ? f£tt b*iX^Z> 0 ttz, JiMlC 
{iia^tc^$tL7t»ffl(^||4<Djtj^4 5 3«$iitv^ 0 ±&Ltzik 
>)#>4 5 11^4 5 2«'JM^ilL-C^H3<7)v^M4 5 OO^itUHLCtf 

[0 12 31 

^ <d x d izmfc $ y * y - ^mmmm^mmm 400m ±& l 
^fiii^ * j - )vm%wmtwm.m. 3 0 0 1 mmizmnRzmitMtmm • j# 

tti£ft£ 0 fit, 4oo^m^f3L^*^^^It^Mi:^oTv^7t:i6, # 

hmh^ 70,47 z^hm^nw^w^x lom^&jfctitmhtifzo 

[0 12 41 

(HMM4) 

H2 9 te±.&LtzW.mm* ^y-^Mtiflit4 0 0 £±i£L7^M#(l 
3<7)S^#^aiEL7t<h #<7)my£SJ±#14^^-t-|lI-e^>^ 0 13 2 9 H^-f J: 9 

[0 1 2 51 
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y ?^zmLTm7z*'ft%^tz%Mm3<nmm&z& (12 1) tra^-e^i). £ 
t %Asb£b%^5&w&&&Biit'c&2>c\ t&mm-z&tio z\tu±^ mmum± 

(OUtt-e&j&L. —mzmm&(7>Utfimkt&<n&^+frttffi*yiL*)ft1rz 

4-mm^mm^m^mmmm^tztb<Dmm^mmw:iz+^mmnmx^^ z\tz 

[0 12 6] 

ti^mi%<D^Hz£zffi&<Dmm&&£&z\t&^£ti2> 0 ttz, tt&mizfa 

[0 12 7] 
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[0 12 8] 
[0 12 9] 

[# 5 (Dmrnmrni 

5 0 0 (^EJtf) tca^iit fr^fg 1 ~^3 0yjfLM5 1 0, 5 3 0, 5 5 0* 

aEtt«5 1 0-, 5 3 0, 5 5 0 £fflv>-C«j£Lfc o 121*5 1 1, 5 12, 53 1 
, 5 3 2, 5 5 1, 5 5 2 (iH^j4 tmmz&WZtlfz&i) 5 13, 5 

3 3, 5 3 4, 5'5 3liilKS:^Lt^-&o 

[0 13 0] 
(HWJ5) 

HI 3 1 &±.&Lt:Wmm* ^-iHWIH5 0 0*_tftLfcH*fcfl| 

i>, itnm4x^Lfz<Dtmm.<Dm^mmhfitz 0 m&m.5 1 o 

, 5 3 0, 5 5 o *tm&<omiiiUtt-?mi8 t L> ewr<- . 

*Wt**H! * - jK & o t & ^ h ^^MW 

[0131] 

[0 13 2] 

±mLfz£ n \z*%n<om&K%*m&n* 9 ; -^mnnm^mmms 0 0 

ffiliE#2 003-3058381 
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[0 13 3] 

113 2 (i*moi6 oggM^tf^K^&js^iM * y - ^mm-mm^mmm 

6 0 0 £^1-ig-e&o-C, (a) liWrffiEk (b) fi (a) K&tf&y-yU 

xmm Lxttv-ftnhz&tzmmm. mzzn (a) ~ ( c ) nm&m* ? / 
mnmm.§&wmw6 o o na^it^n i <d : ^mwl6 i o, 6 30, 6 

5 0 ^M-e^^o 

[0 13 4] 

m&M* * y 6 o 0 it, EI 3 2 1 OtKI 

6 10, ^1 <D&W.%¥>m 6 2 0, H 2 oattt« 6 3 0 , %2 <DfcW8m 6 4 0, 

m 3 o«£B&« 65ot amm £ tixmm ^tix^^> 0 

[0 13 5] 

(om^tm cmax&zmmxx y°fmx$>^m^^m^fz 0 

[0 13 6] 

1 o 

, 6 3 0, 6 5 0 Zm^^xmJ&Ltzo 0*6 1 1, 612, 631, 632, 6 

5 1, 6 5 2lii'J^">, 613, 633, 634, 6 5 3 HWl&Ztf Ltv^ 
o 6 1 1 , 6 1 2, 6 3 1, 6 3 2, 6 5 1, 6 5 2 (i, ffi&WL 

6 1 0, 6 3 0, 6 5 0<7)RStC?&oT@Se$tLTV^ o 

[0 13 7] 

n i <*>jemsB* 6 2 o (i, ±mLfzw.&m* ? s -^mmmM y ^mmw 300 

itz, |2«S16 4 0li, -t^L^lS^My ^ y-^»Stfe^m^«3 
0 0<7)H2<7)*em^3 4 0 <h tLTV^<7)-e, #«fl^^(±#B&-r 
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<5> o 

[0 13 8] 

(mmm e ) 

m3 4i*±mLtzw.&m* ^^-;v»tifitf 6 o o ^ji&l/jum^j 

3 <^3£^#-CSgiELfc t #<^m»fLmm#tt^^-rBIT^^o 0 3 4 ^<b5h^& 

& „ * - # yjft %m <d t & ^ b% h %\<*&%mmim%te*>z> z 

[0 13 9] 
[0 14 0] 

±&L£ «£ 9 fc*2Sifc©J&St»::«&i£&S* * y -;w»«?fe|&m^S 6 0 0 
[0141] 

EI 3 5 li$HWO$7 <D%n<nfmK&Z>W&W.* 9 y-iUMWii 
7 0 0 £^-rU0J®IIk El 3 6 fifiSIM * y -^'BMMm^g 7 0 0 fcjjrt 

0t*ot, (a) mmm, (to fiBranu ®3 7<7) ( a ) ~ ( c ) am.& 
9 ; - )vm^nM5kn>mw.7 o o 1 ~^3«t7 1 o 

, 7 3 0, 7 5 0 £^-t®"e£>&o 
[0 14 2] 

-jmffi&m.imm l?z 0 iii^ * y -^M-ma&f&mgie 7 0 0 *±. m 3 6 

ct)^±^t5^^ 1 OSSEIN 7 1 0, Hi <7)^mSR« 7 2 0, i2Mt7 3 0 
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, m 2 (vrnmum i a o , ^ 3 oii^ 7 5 o t i $ t ^ f > i/ 

Xttm<om%L7 6 0, 7 6 1 "Cft*. h 7 6 2 -e^^6#ltTff^$ ttTV^ 
o 7 7 0 a - 7 7 0 h litIi^^^Ltv^ 0 

[0143] 

Il««7 1 0(i, 7 11,71 2 ^fi£-Cv^ 0 .TMlC(ilH]?t 

^CffM$ttfc'B#ffl^^l<75»fL^7 1 3^M$titv^ 0 £<bK, 

□ 714, »^tbp 715, mimmmn 1 1 6 > iituian 7 1 7 tim 

WW^7 1 8 a ~ 7 1 8 d^M£*iT^&o 
[0 14 4] 

SI 1 OjgTO* 7 2 0(i, ±& LfciS&iM * ^ -;««?&l§m^g 7 0 0 
[0 14 5] 

[0146] 

ttz, m 2 tf>fe«gB® 7 4 0 t±, ±1 L ^ ^ / - ^Mti^ltt 

7 o o <Dm 2 ojgmspjs 7 4 o fcra&Kftj£$*i-cv>&o-e, MH&i&wi4iffl& 

[0 14 7] 

t3«Mf 7 5 0 t±, r/7 5 1, 7 5 2 ^iitv^ 0 _t® KfiHp: 
[0 14 8] 

3 fc, 7 7 1 a ~ 7 7 1 e liM5:^Ltfe ^ , 7 7 1a i±, 
?-7 7 0 a, 7 7 0 bfflm i«7 7 1bii, #I»7 7 0 c, ? 7 0 e 
fflllR* ilia 77 1cli, &mWH=¥- 7 7 0 d , 7 7 0 f fflSHU £i«g 7 7 1 d 
fi. #«»^-7 7 0 g, 7 7 0 i ffiSra, #3*&7 7 1e(i, #S»?-7 7 0 

h, 7 7 o j mKm*mmz-£T\<*2> 0 



ffitE# 2003-3058381 



mm 2003-096694 



^-v: 43/ 



[0 14 9] 

■mm^yy" i^mm 1 8 a^Ltit«n 

7 1 4Hiit#S£*U fil 1 OifJ& 7 1 3 t%3<7>ffiffi7 5 3 £®oT»i#ttiP 7 
1 bfrh^4-fl 1 8 b £^LTm^^fcB£fr£o -f£;b*>, T S — YWM 
7 2 2, 7 4 2 K»rtW££*L&o £ft*°>y PFEJ^) ^£>j§<b*L£ 

mm\±'*4 7 7 1 8 c^iMt«MP7 1 6Ci^?ti, i2<Ol^7 
3 4 £ til 4 WJS 7 5 3 T®tft$iJ#tBP 7 1 Ifrh'^-fl 1 8 d£^L 

rm^^^tti^ti^o -r^*^. * v- k*®7 23, 743 izMimtmm 

[0 15 0] 

1 1, 7 1 2, 7 5 1, 7 5 2(i^'J>f>, 713, 733, 734, 
7 5 3l±IK$:^Lt>/^o £ h MMP7 14, ifl#WP7 15, 
<b^m#&P7 1 6. i»tBP7 1 7 t^J&Sft, ^ttW/^-7°7 1 8 a 
-718 d^«?iitv>i 0 
[0151] 

^•CJtiiLTfeJj, attttcttftl&PJ: •}***l-*:tt*&Lfco fel«*fl!loSfci) 
[0 15 2] 

^m^fi^ibm^m^^?i^m-r^*!)o#';^> 7 1 1, 712, 75 
1 , 7 5 2i±, mmm 4 1 mm<om 2 1 *g-c&£ * y *°- ? m^m^m l 

H3 5 iZTF-TX 1 tc N X? y ffZl&m l mmOt|7 7 1 a - 7 7 1 
e ^itM^g&^jo^-T^ 1 ; jK> 7 1 1 , 712, 751, 7 5 2 i:y , j3>^ 

[0 15 3] 

jgmspmfcti. ^y*-7iw 730 «at7y - Km^ifi] < x^k 
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KfL, 7^ - Ki®W*IKCM«^tL^ i VM^7 1 8 ai:l 

u 1 8 c if)MMLf: 0 ttz, zmmmizmzm 

[0 15 4] 

(flM^J 7 ) 

El 3 8li±&LfzW.mm* ^/-««IM^16 0 0£±&L/cHM#U 
Zhtz^ €y^-7l««7 3 O^^nssit^ti-Cv^^S^fior^O 

2^co&mumtL(omzmwm&ztix^^z(Di l zttL, mmmix^ 

Tv>&^ l oco^tcJ: 19 4oo|em^^4tc^L»Ott#^ft?tL-rv^i 
[0 15 5] 

4££<h 7 3 3 OTn:H:J:o-C, »SEi&;f£iW^@£I££ titi/^fel 
[0 1 5 6] 

^nm<n%m^&hm&WL*m^hz.tx\ mxk-o<omim^^ 
mz£z>mm.nffi<vpM, ^mM^^m^^m^m^ mnRimitm^mst 
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[0 15 7] 
[0 15 8] 

m 8 (Dmmmm] 

800 pfhi^) ^^i-^pem^^WKfBui-e^oT, (a) 1 mft&ffi. 

810. (b) (it2M«8 3 0, ( c ) l$M 3 (Dfaffiffi. 8 5 0 X~hZ> 0 
[0 15 9] 

U it^JMo^^^L 7^(113 5<7)id&^* 0 -7MordM£ffMU E 
il^ */-«*4m^#&m^ffi£t»/&L£o 0*81 1, 8 12, 83 1, 8 
3 2, 8 5 1, 8 5 2lit'J*°>, 8 1 3, 8 3 3, 8 5 3(iM^gLtv^ 

o 

[0 16 0] 

mmm 8 ) 

x -? Kimm i ^Jtt^j 4 &tm»d 5 1 mm^, mm^m^um^wMmtL 

0 %flffiT L7^#\ H»J 7 <b TO, *°- ^MrLSM£^*^gei££ frT^ 
[0161] 

±.&Ltz =t -? ^^M^ff^c^^a^My * y -;i««?fcf&m2SS8 0 0 
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[0 16 2] 

m 9 ommnfcm 

m 4 i i™<7)i 9 o^^^tc^^is^M^ * ; - ^mwmmztmmw: 
900 pfih^) na^itt7t:»fL^9 3 o i^-rw-'mmR WMin^iii:^ 

[0 16 3] 

^ttwe^^r^ 1 ; ;vf i^fflv^t* / 7ior« 9 3 ommL 

tzo 0*9 3 3liSSl«^/7Ltv^o ;£ 3 3 ft tCfiffiSMMvi- 

9 3 Am^ihtiX^&o 3 4fi, Oift 7 5%^ff^^^ 

[0 16 4] 

(H»J 9 ) 

@42 ti±^L^it^M^ ^y-«lMl^l9 0 O&^ii^L^lSge 
^^-^»m?till&m^e7 0 0 *^rti^ti7 0°CX(D7 5mA/cm2^) 

04 2^> e^M^ ^y-^fi-a^m^s? o oic&^t{±, 

[0 16 5] 

Mtt9 3 4* f M^)Htv^it^f, > 04 2 H^ibtL/ci ^ &^R®nj#mjEm 
#o^»^;M6&*t*fcitfra> 5 0 %m.mzffi'J?mt& Zbimt&btk&zbi>*ffl& 
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[0 16 6] 

m i o wmoii] 

m 4 3 {±^0^0^ i o <Dzmw&mzm&w.&m* 9 ; -^mnmrn^mm 

fi 1 0 0 0 PFEI^) tcM^iiitLTt^Ml 0 3 0 ^-T^PMEI&mUrMIIl^ 
[0 16 7] 

^m^mmx^^r 9 >; ^mmzm^x^y ^-^m^itmui o 3 o 

L£ Q 0 3 3 (ii£^JS}<0e{E{^*^LTv^ o if L g§ 1 0 3 3l*l^(i^ 

1034 m&f^tix^&o rn&uu 1034(4, mmmzofo 1 5 

[0 16 8] 

(»J10) 

fc*/ ^-^MO^M^isv^T^^TV^ SfcKEU 3 O J: ? KJj&aMWf 1 0 3 
[0 1 6 9] 

±&Ltz£ o iz&nmnj&mzfa&m&m* ry-^m&mmz&mmw 1 o o 

[0 17 0] 

[* 1 1 <Dnm<7>fm] 

144 ti^i&won 1 1 <Dnm<7> : &mz&z>w&M* 9 y - ^mm-mm^mm 
ei 1 00 (^mm) ^m.^titfzmwt^-tmx^-ox^ ii-i3ot 
mi 110, 1130, 1150 *7f;-fmx*$>z>o &%L&$L<Dtt&t Lxmm 

ffi&WL 113 0 *m^X^2>o m*P 1111, 1112, 1131, 1132, 
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1151, 1152H^'JjK>, 1 1 1 3, 1 1 3 3, 1 1 5 3(iIK^Lt 
1 1 3 4 (iM5iM-£^LT^& 0 
[0171] 

iti^ * y - )i>m®rmm%mmu e o o tc^ffl l^j;^ ^^ijMco^ti, 
^mmm 700 ^ggi^ ? y -^mnmmmmmm s 0 0 o«t ? cim^i 
om *tatsp*t 1 1 3 4 £i£it&- ^M<7)*^^s:iii-^^T-/;t{^ 

[0 17 2] 

(mmm 1 1 a) 

EI 4 5li±IL^:IiS^ ^y-«f4*M«^Sl 1 0 0 £_t*£L/^M 
M 9 (2 fcfiUMM 1 0 ) (Vm&ZkftXWMLtz t £ (DmMMm^^T^'Tmx- 
hho 114 5frt>frfrZ>± d K> ^»!I6 |W|-TO±CKf^^tL7t:- 

M^-r & £ t tmw ztitzo 

[0173] 

ttz, mmM9Rifmmm 1 o tmm^, itm^^^titzm^m^^x o 
. *$*Mt m^mm k a tt & aotn £ #p m <^m^ m m * m±-r %> 
z\ttfnsmt%z>zt&mmLfzi)K ^^-^-^k^^dsl^v^ 

[0 17 4] 

mmm 1 1 b) 

04 6 u±ftLtzw.&m* ? s - ^mm-mms&mmw 1 1 o o^±mLtzmm 
M9 tfzitmmmi o<DMm^xm&Ltzt&<Dmffi.mj±ftfe*^i-mx&z> 

o 9 T*(±, ?SJt 7 0 t:. mv^S 7 5 mA/ c m 2 ay 1 B^^i^Ifc^ 
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&m 2 0 0 3 -0 9 6 6 9 4 ^- v : 49/ 

ftotzmiz, m4 2 izfjkLfzX 9 &5 0%^SJEtt;«l^M^£5iJ&L£ 

ZtmmLtz 0 
[0 17 5] 

[0 17 6] 

«r £ & < & o tz<omm £ titzo 

[0 17 7] 

wp z^&tzfrizkt^ mmt tz ttmimmmy-r iztm-t % mm® <o 

[0 1 7 8] 

±£E Ltzx o \z*nM<w&miz&2>m.mm* 9 ; -^mmmmmmm. 1 1 0 
0 \z x tm. mmmmz ztomuvmy) < & *k l £»h» 

[0 17 9] 

im 1 2 <Dmm<D%mi 

in 4 7 i±*i&ij8o& 1 2 <Dmm<Dfmjz&&m.&w.* 9 ; - )^mnn.m^w.m 

11 2 0 0 (^0^) tca^^tL^SEK^l 2 3 0 S:^i-|l-e*-6o 
[0 18 0] 

IKS 1 2 3 014, iV**> 1 2 3 1, 1 2 3 2 ^ffi^gW 1 2 3 4 
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emasiMfc v r/i2 3i, 1232 <7>um s &mMK£ 

t)ti$ti^J:^ ««J{iffi^*t<7)^^^tc^L/co &ib\ 12 3 3 

[0 18 1] 

(HJfcfcl 12) 

»mt&5im^tt 110 0 -eti, 7 0 °C, 75mA/cm2<^l B#P^<7> 

iS^aiK^^fd t t'J**>l 13 1, 113 2a>*ffi.&*j&3faiztzt>^ ^r<D 

31, 1 1 3 2(r>mm-t) t mz2>c\ti>mmztitzo 

[0 18 2] 

mmm n) 

it^M^ 9 J - ^m^Wfo^WMW. 1 2 0 0C^tl^ SJg 7 0 Vlz&lfZ 
75mA/cra2 W^ftitW 1 B#F«5 <7)iIM3te £tH~ III l£ <9 L7ci§£"C & 

„ &v tfxo&i&^-rtLtfmz h-r\ mmmt^Mc&tzx&mjzmtjvmwj*? 

mtl&T £ ffi C d t \z Wu9j L tz 0 
[0 18 3] 

it-ra i ttfvsmt z&fznx** < , mmm^^mm^^mizmm.uux-m 
-oTLtd z\ti>mtz>z\t ***sm ttz&zt tmm z ntz 0 
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[0 18 4] 

0 \z x *uf\ mmu%-& r t o ai^i (Dm <9 fr^g. l /t-B^i& 

[0 18 5] 

1 3 (omm^m] 

Huso (a) . (b) it*5£w<nmi 3<Dmm<v : jfmi<-&z>w.&m*?y~ 

iHH-flflill 3 0 0 PFHItf) tzj8.fr&ttitzffi.&fol 3 3 0 

mm^WBH^is^-riii^ eu 9 i±jra»^fiR«roa£K«, eiso^ ( a ) 
-(c) t±jrsa5^xg€r^i-wf®ia-e**o 

[0 18 6] 

1 3 3 0 W\ xSMo-irL^ 1 3 3 3 ^tLt £ 0 , siEKrtgRtKiM^SP 
M 1 3 3 4j&Wt«b*L-Ci/>& 0 E14 8C7) ( a ) «£ ? fWJ — <7)femg|5^-fi 

, miti 333 £«ib&«i 3 3 oiD&miizmmzit&'&miite^o l^-c, 

1 3 3 0 1 3 3 5 ZftLtzte, *S#^ 1 3 3 5 tc h 

1 3 3 6 Zl&J&t&o iOtl, MiigB 1 3 3 6 OffiP i fcliAP 
- KSfli £ tz it # V - YWgk<r>mUfr h T y - K«« tfzitXV- Kl^Oli 

[0 18 7] 

MM 1 3 3 6 <7)ffM^i*(i, 04 9 WEI 5 0 CO ( a ) K^-f i^:, 
SMMEra±«):g#fcfc&:&#gl 3 3 5 ^LTM1 3 3 3 ZWttitfr&o l*IB# 

tzm&n 1333a, mmn 1333b ztem-tZo >k\z^ eu 9<d (b) <dx 

n izmWM 1 3 3 5 fflij® «t 19 II?L^ K M:J:>) TOJ LMMU 1 3 3 6 ^JM 
[0 18 8] 

(mmn 13) 
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[0 18 9] 
[0 19 0] 
[0191] 

^iciiitf, 0. 5 m m <Z) F*MB9 K A P & tftfi P £ BJ£ L U f ± 

<t «9 , t fi^m^wmitn^mM(D^Mi)^ ^Kt^o/; 0 $ t, u i m 

[0 19 2] 

dtubOit^ib, R&gflOAP&tffflPMU 7/-KtiS^V-Kli 
Ort«B^T|pJ-e*5| 1 . 0 mmmmzi&W-f 2> Z ttfmt L<, J^BlmmipsOMIf 
n ^ # & v> «t 9 $ ^mm<D 77- Km® ttzitfJ V 

- vw.mz&m-f2>m&iz&^Ti>, m&^mtizffiit-t&tztbizo . 5mmm 

[0 19 3] 
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m± K&m k BE^iji- a t tz &mm<7) m *mm. i> &m t tz am c 

[0 19 4] 
[0 19 5] 

H5i, 5 2it m&tmzm^sstiwf. znMwmizMm&zmvtzmfm 
ZTF-r^mm-e&Zo ztibom* n6o i±m&, 1 3 6 1 , 1 3 6 2 
t±&mn$fztitimn, 1 3 6 3 i±m&utf. 1 3 6 4nmwmx$)h , nm^ 

mMU ttmm imifhfiX&L 3 6 0^Ltv^ o £fc 

, 1 3 7 0147/- K*«ifcl±#y- KlSOSK«i:i Lt^aii^^L 

[0 19 6] 

±« «t 5 K*nj&<a^$iK#sii:&g^ * y - ^M&mm&mmm 1 3 0 

[0 19 7] 

[* 1 4 W^IWfi] 

111 5 3 i4$nw<7)ii 1 4 <7)HMo^SK#&i:3i3M * y -;v»l-m?fef&m£i 
ti4o 0 ma^5iitL^^tM^^i-[ii-e^)^>o 

[0 19 8] 

I53» (a) , (b) tis:ii«p«:^ri-*«EK«i 4 0 o«:^-rig-e**o «E 

M1 4 0 0I4, 2 oO#jre#««>«eRSB# 1 4 1 0, 1 4 2 0 ^14*) ^*>-fr* 
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- £ic«fc t)fcl&-fZ>m<7)~MZ7FLf2i><D-Z:\ m 5 3 O (b) (±. [1153 (a) 
0-0(7)^^1 4 1 0, 1 4 2 0 t*m%L&t)&-£Z>Z.tiZ£ «9^J&£*l 
^Sttt« 1 4 0 0 O^m-CJbio &*K8B*r 1 4 1 0 f±. «P*t^ 14 11** 

u io^wi 4 1 i k*±, aa:fttcaEJ»«i 4 0 oo#gp^^^^fi^ 

14 13 ti^#»MSIk 14 14 {±*$5ilgWMSP> 14 15 l±«£E&3&j£SB. 1 
4 1 6l±»tK»aiS&SJ£8B-?**o 
[0 19 9] 

rnffi^ fiLVmtfl 4 2 014, Utf^fcl 4 2 1 Z<DUtf$Lfol 4 1 

1 Hfi, litCWl 4 0 0O#^K&&^{£«J&£*lT^£ o 1 4 2 

2 (±, ^{±\PS:TOI&P*ffM-r^^*!)(7)?L^fMSI5, 1 4 2 3 \i.1$LWW&mM 

.1424 am&umu, 1425 ammmu. 1426 f±ffi#c»iiwjftsi5 

[0 2 0 0] 

«#c8B*t 1 4 1 0, 1 4 2 0 <Dm&l&WtM 1 4 1 5, 1 4 2 5 (±M#* 
J?£f±«B*t##l 4 1 1 <7)J?£ «t' «««*T1 4 1 0, 1 4 2 Otff&t) 

&t>zti&m<Dmi%<omK&^Tm&utt 1 410, 142 o^^m^iwi— ¥ 

®*^i-<t 9 KffM£*t&o Sf£Btf&J£ffi 1 4 1 5®Ha%BiJ£ffi 1 4 2 5 tH 
DipiTffML, J? £ f2^*t3s:#: 1 4 1 1 ol¥^c7)#^T-e?^7) ? +^-e^)^l¥ 
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